In situ identification of follicles in ovarian cortex as a tool for quantifying follicle density, viability and developmental potential in strategies to preserve female fertility.
Ovarian tissue cryopreservation, in combination with autotransplantation or long-term culture, has been proposed as a means of fertility preservation. However follicle density within ovarian cortex has a profound impact on the success of in vivo and in vitro systems designed to support follicle growth and restore fertility. The objective of this study was to investigate the dye neutral red (NR) as a tool to quantify follicle density in situ, without compromising follicle viability and developmental potential. In the first experimental series thin slices of cryopreserved and fresh ovine cortical tissue were incubated in 50 μg/ml NR and assessed for the presence of red colouration. Slices were then used for follicular structure isolation and viability evaluation using 5-(and 6)-carboxyfluoresceindiacetate succinimidylester (CFDA-SE), or prepared histologically for follicle counting or evaluation of apoptosis via terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate nick end labelling (TUNEL). An additional subset of slices were cultured for 8 days, followed by re-evaluation of follicle viability. NR staining was further assessed in a pilot study using thin slices of cryopreserved human ovarian tissue donated by 17 patients undergoing laparoscopic sterilisation or elective Caesarean section. In both ovine and human ovarian cortex NR concentrated in follicular structures within weakly stained stroma. NR colouration was observed in 41.7 ± 4.6% of cryopreserved and 49.3 ± 6.5% of the fresh ovine tissue slices, and NR staining was consistently predictive of the presence of follicles. Non-stained ovine slices contained highly apoptotic follicles, while lower levels of apoptosis were observed in NR positive slices, indicating preferential detection of viable follicles by NR. Following culture the majority of ovine slices re-stained with NR, no significant increases in the levels of apoptosis were observed and 94.6 ± 3.1% of follicles were viable by CFDA-SE. In the human study, NR identified follicles in 19.3 ± 3.7% of tissue slices, and follicle density tended to decrease with advancing patient age. NR predicts viable follicle density in situ in slices of ovine and human ovarian cortex. Furthermore incubation of tissue in NR prior to culture does not compromise subsequent follicle survival in vitro, indicating the potential suitability of this approach in fertility preservation regimes.